CM 



LO 
CO 



"3 

CL 

O o 

ID 
CL 

o 

"co Q- 

CO 



s 



(0 

■> ^ 

CO 3 
CD CD 

■o o> 
o > 

is 



o 

CO 
CO 



Q. 

E 
< 





i— 




CD 


CO 




o 


E 




c 


O 


CO 







CO 

o 

Q. 

o- 



c\i 
co 




LO 
CO 
CO 



ails 

T3 Ol 

3 fit 







(0 




c 




J o 


CD 


ect 


plitt 




CO 


CO 





CD 
> 

CD 
O 
CD 

cc 

"(0 

o 

*-4— » 

CL 

o 



LO 
CN 
CO 




o 

LO^ 
CO 



CD 

c 

'JD 

E 
o 
O 



J 



o 

CN 
CO 



s 

CO 



■o 
o 



o 
co_ 



o 

3 



o 

•*—> 

_C0 
3 

T3 
O 



CO 
' CD 

o 

CD 
CO 

O 
CD 

> 



to 

8 

CD 

CO 



co 
Q 



0) 

o 
tr 

"5 

c 

CD 




CD 
O 

CD 



O 
O 



LO 

CO 



5 

CO 

CD 

cz 
o 
x: 
cl 

0> 
CD 



8 

CD 
CO 
CO 

13 

Q 



CD 




CO 



T— 



m 

5. 



<n 3 y > 

■d £- Q- g S" 

g S ° - s 

- S -2 



o 

CM V 



Q) 

CL 
CO 




1 o 



C 0 
05 "O 

H '5 



2)ir g $ 



3 — . 

S- cL 
o 

■E o 



CD ^ 
£ ° 

O 

o 

CD 
"> 



0) 
X 



o 

CM 



in 




o <s 
E _ o 

"Na- 



si 

CL 



O 
CO, 

coV_ 



m 

CM 

CO 



o 



05 u_ 

O CD 

SI 

CD 5 



CD 

§ te 

o M 

£ a. 

CD 




CD 
X 

CL _<D 

t2 .9- 
"5 



o 

5 



3 



s 



^ CD 

O CD 
O 

CD CD 

w a: 

CD 



O 

co 



in 

CM 
CO 



CD i- 
O CD 

-~ *3 

CL 

o £ 

cr 



I 



E 







CD 




UOj 


0 


o 




CD 

La 


CL 




CO 


CD 





8 

CL J3> 

*o cl 
2 



3<5 





4/11 ^-130 
Optical Tap 



505 



Combined Signal 
K Input/Output Port 
j (to / from Node via 
y optical waveguide 
150) 



Optical Splitter (to 
one or more 
subscriber 
interfaces or other 
taps or splitters or 
combination thereof 

via optical 
waveguide(s) 150) 



-510 



-150 



-150 



150 



-140 



525 



Single Subscriber Optical Interface 
527 



Analog Optical 
Receiver 



Service 
Disconnect Switch 



Modulated RF 
Unidirectional 
Signal Output 



535 



Optical Diplexer 



515 



555 



540 



520 



Bi-directional 
optical signal 
Splitter 



Digital Optical 
Receiver 



530 



550 



Telephone Input 
/ Output 



Processor 



Digital Optical 
Transmitter 



560 



Data Interface 
(i.e. to computer 
devices, set top, ISDN 
Phones, etc.) 



FIG. 5 



5/11 



600 



"TDM 




B 






Downstream 


A 


C 


D 


Optical Signal 











( 

Outdoor I 
Laser Transceiver 
Node proximate to 
Subscribers 




^-130 
Optical Tap 




Subscriber Optical 
Interface 


150 


150 



I / 
1/ 



A 

1 1 
/ I 



605 



TDMA 

Upstream 
Optical Signal 



H 



610 



FIG. 6 



705 



TDMA time slots 




time during v^ich no/ 
lifted I f J 



610 



data can be transmitted j, I .j 
Data start / F 



Y/V77777777777Z 
^✓Subscriber optical/ 

interface 1 4D 1 / 



TTT 




71 n° Data start 
Run-in 



TT 



Subscriber optical 
; interface 1 40 2 
M i i ' i m i M I 




I I I I I II I I I I I 
Subscriber optical 

interface 140 3 

l l f 1 1 1 1 1 1 1 1 1 



720- 



Digital optical transmitter 
53D in respective subscriber 
optical interfaces 140 



735i^\ 

1M 1 



ON 
OFF 



/ 



740 



Laser optical receiver 
370 operating point 



f Power rarrps 
725 ctown\ j 

Digital optical v 
transmitter 530 1 



760i 



time W : / 

constant and bias \ ^-7- Dead time 
^control settling j 
Digital optical I \/~ 
transmitter 530 2 \ J* 



715 



.735. 




Digital optical 
transmitter 530 3 



"A 



760a 



indecision as / * set P*r*and 

oower is changim AGC after ^ ceved 

power m cnan&re opWes/poW er staWHes 

^750 ^ 755 



^3 



"Time 



FIG. 7 



700 



6/11 



800 



Diffrence in low frequency cuttoff 
allows for higher frequency cutoff at 
low end of the spectrum when using 
Gigabit Ethernet 




Gigabit Ethernet with 8B/ 
10B encoding 



Frequency 



FIG. 8 



Sonet with Restrictions on 
the number of consecutive 
like bits 



920 



r 



530 



Upstream Serial 
Electrical 
data signal propagated 

according to 
predetermined Networky 
with encoding 



930 



SERDES 



550 



900 



905 



Driver Circuit 
(Time 
Constant) 



Laser 
Transmitter 



910 



Bias or Power 
level Circuit 

(Time 
Constant) 



L 



925 



Upstream Optical 
data signal propagatedN 

according to 
predetermined timing 
scheme & predetermined/ 
Network Protocol with 
encoding 



Processor 



FIG. 9 



920 



Serial Electrical \ 
Data In / 



T/f 



1000 



First High Pass 
Filter Circuit 
with first time 
constant 



7/11 

*-900 



1010 



Amplifier 



1020 



Second High 
Pass Filter 
Circuit with 

second time 
constant 



1025 



To Laser 
Transmitter 



FIG. 10 



930 



530 




Processor 
(Laser On/Off 
Control) 



FIG. 11 



8/11 ^370 



L 



1200 



Upstream Optical 
data signal 
propagated according \ 
to TDMA & 
Predetermined 
Network Protocol witl 
encoding 



1210 



Photodiode 
Detector 
Circuit 
(Time 
Constant) 



1215 



Automatic 
Gain Control 
Circuit 
(Time 
Constant) 



1220 



Limiting / 
Conversion 
Circuit 
(Time 
Constant) 



1205 



Upstream Electrical\ 

data signal 
propagated according \ 
to TDMA & 
Predetermined 
Network Protocol with 
encoding 



FIG. 12 



1220 




FIG. 13 



Start Method for 
Increasing 
Upstream 
Communication 
speed in an optical 
network 




1405 



Receive electrical data 



1410 



Format electrical data 
for 1Gbps or greater 
upstream transmission 
rates according to 
contention network 
protocol 



1 


1415 


Encode D 
predetermi 
sch< 


ata with a 
ned coding 



1420 



Increase speed of removing 

direct current (dc) 
components in data signal 
by tuning a first portion of a 
driver circuit according to a 

frequency of the data 
propagated according to a 
contention network protocol 
and with encoding 



1425 



Increase speed to convert 
serial encoded electrical data 
into the optical domain by 
tuning a second portion the 
driver circuit according to a 

frequency of the data 
propagated according to a 
contention network protocol 
and with encoding 



1400 



9/11 



1430 



Increase speed to power up 

laser by tuning a bias or 
power level circuit according 
to the frequency of the data 
propagated according to a 
contention network protocol 
and with encoding 



1435 



Convert encoded electrical 

data into optical domain 
according to predetermined 
timing scheme 



1440 



Propagate Upstream 
Optical data towards 
data service hub 
according to 
predetermined timing 
scheme 



END 



FIG. 14 



1420 



Sub-method for 
increasing speed 
removing direct 
current (dc) 
components in data 
signal 



1505 



Determine Frequency 

of data encoded 
according to contention 
network protocol and 
predetermined 
encoding scheme 



1 



1510 



Adjust first time constant 
of first high pass filter to 
correspond with 
frequency of data 
encoded according to 
contention network 
protocol and 
predetermined encoding 
scheme 



1515 



Keturn to RoutineX 
^1425, Fig. 14 J 

FIG. 15 

^-1425 

Sub-method for 
increasing speed to 

convert serial 
encoded data into 
the optical domain 



1605 



Determine Frequency 

of data encoded 
according to contention 
network protocol and 
predetermined 
encoding scheme 



1610 



Adjust second time 
constant of second high 
pass filter to correspond 
with frequency of data 
encoded according to 
contention network 
protocol and 
predetermined encoding 
scheme 



1615 



teturn to Routine\ 
1430, Fig. 14 J 

FIG. 16 



•1430 



Sub-method for 
increasing speed to 
power up laser 



1705 



Determine Frequency 

of data formatted 
according to contention 
network protocol and 
encoded according to 
predetermined 
encoding scheme 



1710 



Adjust third time constant 

of bias or power level 
circuit to correspond with 
frequency of data 
formatted according to 

contention network 
protocol and encoded 
with predetermined 
encoding scheme 



1715 



teturn to Routines 
1435, Fig. 14 J 



FIG. 17 



10/11 ^-1800 



Start Method for 
Increasing 
Upstream 
Communication 
speed in an optical 
network 



1805 



Receive Optical data 
formatted according to 

contention network 
protocol and encoded 
according to 
predetermined 
encoding scheme 



1810 



Increase speed in 
which detecting circuit 

can receive optical 
signals by adjusting a 

first time constant 



1815 



Increase speed in which 
detecting circuit can 

adjust between different 
signals by adjusting a 
second time constant 



1820 



Increase speed in which 

limiting / conversion 
circuit can receive and 
convert optical data to 
electrical data by 
adjusting third time 
constant 



1825 



Convert encoded optical data 

propagated according to 
predetermined timing scheme 
into electrical domain 



1810 



Sub-method for 
increasing speed to 
receive upstream 
optical data signals 



1905 



Determine Frequency 

of data formatted 
according to contention 
network protocol, 
timing scheme, and 
encoded according to 
predetermined 
encoding scheme 



1910 



Adjust first time constant 
of photodetector circuit to 
correspond with 
frequency of data 
formatted according to 

contention network 
protocol and encoded 
with predetermined 
encoding scheme 



1915 



teturn to RoutineX 
1815, Fig. 18 J 

FIG. 19 



$ 

END ^ 



FIG. 18 



11/11 



-1815 



Sub-method for 
increasing speed to 
adjust gain between 
data signals 



-1820 



Sub-method for 
increasing speed to 
convert optical data 
signals to electrical 
data signals 



2005 



Determine Frequency 

of data formatted 
according to contention 
network protocol, 
timing scheme, and 
encoded according to 
predetermined 
encoding scheme 



i 



2010 



Adjust second time 
constant of gain control 
circuit to correspond with 
frequency of data 
formatted according to 

contention network 
protocol and encoded 
with predetermined 
encoding scheme 



2015 



leturn to RoutineN 
1820, Fig. 18 J 



FIG. 20 



I 2105 

Determine Frequency 

of data formatted 
according to contention 
network protocol, 
timing scheme, and 
encoded according to 
predetermined 
encoding scheme 



2110 



Adjust third time constant 

of limiting / conversion 
circuit to correspond with 
frequency of data 
formatted according to 

contention network 
protocol and encoded 
with predetermined 
encoding scheme 



2115 



teturn to Routine\ 
1825, Fig. 18 J 



FIG. 21 



